Chronic rhinosinusitis (CRS) is the 800-pound gorilla in our field: a redoubtable foe that provokes the misery of countless patients and anchors the practice of those who practice rhinology, allergy or general otolaryngology. This month's issue of American Journal of Rhinology and Allergy includes several original papers that seek to elucidate diverse aspects of the pathophysiology, clinical associations and treatment of this multifaceted syndrome. Also featured are an array of interesting reviews and original reports that run the gamut of rhinology, allergy and skull base surgery. There is truly something for everyone to be found in these pages.
Phenotypic categorization of CRS according to the presence of nasal polyps has endured as a convention for decades, with only the past few years offering a glimpse into the alternate strategy of categorizing disease based on endotypes. Feng et al present a novel study of the differential expression of extracellular matrix (ECM) collagen deposition in the tissue of patients with nasal polyps. 1 They identify an inverse relationship between ECM collagen content and tissue eosinophilia. A different aspect of nasal polyp pathogenesis is the subject of a review by Wynne et al, who report on the role of epithelial cell dysfunction in this disease process. 2 They identify alterations in numerous cellular processes, including mucociliary clearance, vitamin D metabolism and influence on other immunologic cells. Further understanding of these and other factors relevant to CRS may suggest possible therapeutic targets.
Advances in diagnostic throughput have the potential to transform our clinical practice by efficiently identifying patients with specific disease states. In their study of CRS with polyposis, Liu et al seek to define a potential role for quantification of Charcot-Leyden crystals (a hallmark of eosinophilic respiratory disease) in the identification of eosinophilic CRS. 3 Using quantitative reverse transcriptase polymerase chain reaction to evaluate tissue samples from normal patients and those with CRS with polyposis, they conclude that this method is superior to blood eosinophilia and may serve as a biomarker with optimal predictive ability for eosinophilic CRS.
The pathophysiology of CRS as a disease entity remains diverse and incompletely understood, and often relies on experimental models that emulate the ostial occlusion hypothesis attributed to acute rhinosinusitis. As an alternative, Braga et al report the creation of an experimental rabbit model using several bacterial toxins. 4 Treatment with bacterial toxin for 4 weeks is found to produce mucosal thickening with eosinophilic and (in the case of S. aureus enterotoxin B) mixed eosinophilic and neutrophilic inflammation. The availability of this and other disease models of CRS are valuable resources for the testing of new therapeutic agents.
The role of allergic sensitization in the pathogenesis of CRS is an open question, informed mostly by epidemiologic and clinical studies. Ahmadzada et al address the potential mechanism with an in vitro study of human sinonasal mucosal epithelium exposed to house dust mite antigen. 5 In cells from both CRS with and without polyposis, they identify altered responses in ciliary beat frequency, transmembrane resistance and cytokine release, suggesting that allergen sensitization contributes to intrinsic epithelial cell dysfunction.
The interplay between upper and lower airway disease may have clinical relevance for the patient who complains that the sinuses are "draining into the lungs." The anatomic situation of the sphenoid sinus makes it a likely candidate for the source of such drainage, and is therefore the subject of study by McQuitty et al in a large retrospective analysis of a single-center experience. 6 They find markedly increased odds of a diagnosis of community acquired pneumonia among patients with chronic sphenoid sinusitis, particularly when the sinus is completely opacified on imaging studies. Interestingly, a similar association was not seen with posterior ethmoid opacification, suggesting a unique role for the sphenoid sinus in this disease process.
Aspirin-exacerbated respiratory disease (AERD) represents a specific endotype of CRS for which the pathophysiologic mechanism has been partially elucidated. A dysfunction in leukotriene metabolism has been suggested as a target for therapy, yet relatively little study has been devoted to the clinical effects of inhibiting this pathway. Lee et al present a study of patients with AERD who received treatment with zileuton, a 5-lipoxygenase inhibitor, after sinus surgery. 7 Although they find no significant difference in quality of life compared to patients who did not receive zileuton, this small series suggests the need for broader study of the topic and the development of additional medical treatment alternatives.
Even routine operations stand to benefit from modifications to improve surgical outcomes. This issue of AJRA includes several articles that showcase the ingenuity of rhinologic surgeons. The role of middle turbinate resection during endoscopic sinus surgery has been controversial, with the desire to balance optimization of disease control against potential complications. Pinther et al report a multi-institutional series of adults having surgery for CRS with polyposis, all of whom had either partial or complete middle turbinate resection. 8 They find that significant complications are uncommon without detriment to postoperative quality-of-life scores.
Choi et al describe the addition of an inferior meatal antrostomy to standard middle meatal antrostomy for the management of noninvasive fungal sinusitis. 9 They find improvements in endoscopic appearance and patient-reported symptom scores with the modified technique. Cheon et al describe a modification of the cutting and suture technique for performing caudal septoplasty. 10 Preliminary results show improvements in both patient-reported nasal obstruction and crosssectional area, suggesting good clinical effectiveness.
Surgical navigation is an important adjunct for endoscopic sinus and skull base surgery. A study by Talks et al compares the suitability of cone-beam computerized tomography (CBCT) for intraoperative navigation. Even with currently available technology, they find that image quality and registration errors are comparable between CBCT and conventional multidetector computerized tomography. 11 Applying CBCT to surgical navigation has the potential to improve the efficiency of the presurgical workup and limit radiation exposure to our patients.
Optimization of dural defect repair is a central challenge of skull base surgery. Chen et al evaluate three different repair techniques in a porcine model in which they measure the pressure at which the repair fails. 12 They find that supporting a soft tissue underlay/overlay graft reconstruction with a rigid acrylic plate and a Foley catheter is superior to supporting with a Foley catheter alone or providing no support. Further refinements may see this technique implemented in reconstructive alorithms for larger defects.
Although CRS commands the stage, allergic rhinitis (AR) remains the more prevalent disease in the general population. Patients with AR often experience related symptoms that extend beyond the sinonasal tract. Gultuna et al investigate the prevalence of fibromyalgia among patients with AR. 13 They find that nearly onethird of patients in their cohort met criteria for fibromyalgia, far in excess of that in the general population. Although this data is limited to a single series, it provides the basis for further study of this relationship.
A study by Quek et al combines epidemiologic and clinical data to describe the association of childhood dust mite sensitization with the level of several environmental air pollutants in an urban center in Taiwan. 14 They find a gender-specific vulnerability of boys over girls, most notably in those sensitized to Blomia tropicalis, a species of dust mite indigenous to warmer climates. These interesting findings suggest a need for further investigation of the interplay between allergic and nonallergic environmental stimuli.
Several reviews of contemporary importance are featured in this issue of AJRA. Newsome et al review the effects of air temperature and humidity on several aspects of nasal function, including mucociliary clearance and epithelial structure, and highlight the lack of a known threshold for the onset of negative health outcomes due to impaired nasal air conditioning. 15 Low et al delve into the applications of three-dimensional printing technology to rhinology and endoscopic skull base surgery, including surgical planning, custom prosthetics, patient education and surgical teaching and assessment. 16 Rounding out this issue of AJRA is a potpourri of provocative studies covering more eclectic aspects of rhinology. Pendolino et al study the characteristics of normal nasal airflow in healthy volunteers and correlate their findings with nasal cytology. 17 They find that the pattern of the nasal cycle does not influence the subjective sensation of nasal obstruction, nor does the presence of neutrophilic cytology. Lamira et al report the results of olfactory training on older adults using a novel 12-odorant battery. 18 They find objective improvement in nearly half of subjects, though the effect on overall health outcomes remains to be determined. Xiao et al review national Medicare and Medicaid data for quality metrics, including antibiotic prescriptions and computerized tomography utilization, that are tied to reimbursement through the Merit-based Incentive Payment System. 19 They report that otolaryngologists differ from nonspecialists in several metrics related to rhinosinusitis, raising concerns about the applicability of these metrics. Wang et al seek to illuminate the biology of inverted papilloma (IP), a benign tumor with potential for malignant transformation. 20 They find that the FoxM1 gene, a putative oncogene, is overexpressed in both IP and IP with associated squamous cell carcinoma. Stephenson et al evaluate the effect of endoscopic simulation in a cadaver lab on aspects of skill competence among medical students, a foresightful application of the burgeoning simulation initiative to medical student education. 21 Finally, Kunz et al provide a thoughtful consumer report comparing two commercially available nasal packing devices and their effectiveness at treating posterior epistaxis. 22 The Editorial Board and I hope you enjoy the diverse content within this issue of AJRA. Hopefully, the trailblazing work presented here will lead to improvement in our clinical practice and stimulate further scientific inquiry about these important topics.
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